AFRL-ML-WP-TR-2000-4118 


LARGE AIRCRAFT COATINGS FLIGHT 
TESTING 



ELAH WALLACE 


SOUTHWEST RESEARCH INSTITUTE - DAYTON 
P.O. BOX 31009 
DAYTON, OHIO 45437 


FEBRUARY 2000 

FINAL REPORT FOR 03/01/1997 - 02/29/2000 

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED 


MATERIALS AND MANUFACTURING DIRECTORATE 
AIR FORCE RESEARCH LABORATORY 
AIR FORCE MATERIEL COMMAND 
WRIGHT-PATTERSON AIR FORCE BASE OH 45433-7750 


20001004 050 








NOTICE 


Using Government drawings, specifications, or other data included in 
this document for any purpose other than Government procurement does 
not in any way obligate the U.S. Government. The fact that the 
Government formulated or supplied the drawings, specifications, or other 
data does not license the holder or any other person or corporation; or 
convey any rights or permission to manufacture, use, or sell any patented 
invention that may relate to them. 


This report is releasable to the National Technical Information Service 
(NTIS). At NTIS, it will be available to the general public, including 
foreign nations. 


THIS TECHNICAL REPORT HAS BEEN REVIEWED AND IS APPROVED FOR 
PUBLICATION 



BARNARD T. GHIM, MAJ USAF 
Project Engineer 

Coatings Technology Integration Office 
Logistics Systems Support Branch 
Systems Support Division 



Acting Chief 

Logistics Systems Support Branch 
Systems Support Division 








GARY K. WAGGONER 
Chief 

System Support Division 
Materials & Manufacturing Directorate 


Do not return copies of this report unless contractual obligations or notice on a specific 
document requires its return. 


REPORT DOCUMENTATION PAGE 


Form Approved 
0MB No, 07040188 


Public reDortinq burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing 
the collection of information Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information 
Operations and Reports 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget. Paperwork Reduction Project (0704-0188), Washington, DC 20503. 


1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 

FEBRUARY 2000 


4. TITLE AND SUBTITLE 

LARGE AIRCRAFT COATINGS FLIGHT TESTING 


3. REPORT TYPE AND DATES COVERED 

FINAL REPORT FOR 03/01/1997 - 02/29/2000 


5. FUNDING NUMBERS 

C F09603-95-D-0176-RZ03 


6. AUTHOR(S) 


ELAH WALLACE 


7. PERFORMING ORGANIZATION NAMEIS) AND ADDRESSIES) 
SOUTHWEST RESEARCH INSTITUTE - DAYTON 
P.O. BOX 31009 
DAYTON, OHIO 45437 


. PERFORMING ORGANIZATION 
REPORT NUMBER 

01-1886-528 


9. SPONSORINGIMONITORING AGENCY NAME(S) AND ADDRESSIES) 

MATERIALS AND MANUFACTURING DIRECTORATE 

AIR FORCE RESEARCH LABORATORY 

AIR FORCE MATERIEL COMMAND 

WRIGHT-PATTERSON AFB, OH 45433-7750 

POC: MAJOR BERNARD T. GHIM. AFRL/MLSSO. 937-255-0943 


11. SUPPLEMENTARY NOTES 


10. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 

AFRL-ML-WP-TR-2000-4118 


12a. DISTRIBUTION AVAILABILITY STATEMENT 


APPROVED FOR PUBLIC RELEASE, DISTRIBUTION UNLIMITED. 


13. ABSTRACT IMaximum 200 words! 



The reason for this project is to field-test systems that "exceed" current Mil-Spec coating systems. All tested coatings comply 
with the 1998 National Emissions Standard for Hazardous Air Pollutants (NESHAP). This project provided a tool for ALCs 
to implement the best performing commercial "off the shelf" (COTS) coating system available, utilizing the results of these 
KC-135 flights tests. 


14. SUBJECT TERMS 


Dry Time Test Matrix - Spray Application/Dry Time Recorder 


|15. NUMBER OF PAGES 


16. PRICE CODE 


17. SECURITY CLASSIFICATION 
OF REPORT 

UNCLASSIFIED 


18. SECURITY CLASSIFICATION 
OF THIS PAGE 

UNCLASSIFIED 


19. SECURITY CLASSIFICATION 
OF ABSTRACT 

UNCLASSIFIED 


|20. LIMITATION OF ABSTRAC 


Standard Form 298 (Rev. 2*89) (EG) 

Prescribed by ANSlStd. 239.18 

Designed using Perform Pro, WHSIDIOR, Oct 94 

















Large Aircraft Coatings Flight Testing 


TABLE OF CONTENTS 

EXECUTIVE SUMMARY_ 1 

1.0 PROJECT DESCRIPTION_ 2 

2.0 INTRODUCTION_^__ 2 

3.0 BACKGROUND_ 2 

Table 1 - Products Tested_ 2 

4.0 TECHNICAL APPROACH_ 3 

Table 2 - Tests Conducted_ 3 

5.0 TEST OBSERVATIONS_ 4 

Table 3 - Summary of Paint Application and Inspections_5 

Table 4 - Comparison of Color and Gloss Values of Flight Tested Systems__ 11 

6.0 OPERATIONAL TEST AND EVALUATION TEST PLAN RESPONSE_ 12 

7.0 TEST SUMMARY_ 18 

8.0 COMPARISON OF LABORATORY DATA WITH FLIGHT DATA_ 19 

Table 5 - HP ACS Desirability Index_____ 19 

Table 6 - HP ACS Artificial Weathering__ 19 

9.0 CONCLUSIONS_ 20 

APPENDIX I - Deft Control 
APPENDIX n - PRC-DeSoto (Courtaulds) System 6 
APPENDIX in - Sherwin-Williams System 3 
APPENDIX IV - Spraylat System 14 
APPENDIX V - US Paints System 23 
APPENDIX VI - Deft APC 

APPENDIX Vn - Comments from Mike Sneed, OC-ALC/CRA 
APPENDIX Vni - Aerospace Coating Service Test 



Large Aircraft Coatings Flight Testing 


EXECUTIVE SUMMARY 

The advent of the National Emission Standard for Hazardous Air Pollutants (NESHAP) and the 
concomitant requirements for minimal release of hazardous air pollutants have compelled the 
U.S. Air Force to adopt the use of paints with reduced Volatile Organic Compounds (VOCs). 
Self Priming Topcoat, TT-P-2756, formerly used on the exterior of the KC-135s was not 
performing satisfactorily with regards to adhesion, corrosion resistance, weatherability, and 
cleanability. 

The High Performance Aerospace Coating System (HPACS) project conducted by Battelle 
identified four paint systems which offer improved film properties: System 23 from US Paint, 
System 6 from PRC-DeSoto (Courtaulds Aerospace), System 14 fi-om Spraylat, and System 3 
from Sherwin-Williams. The objective of this study was to monitor the performance of these 
improved systems when applied to aircraft. The Deft system fi’om GSA, MIL-P-23377G and 
MIL-PRF-85285C, was used as a control. APC, urethane fluoropol 5 mier topcoat from Deft, and 
applique were added to the monitoring. 

Two KC-135S were painted at OC-ALC. One was coated vwth a system fi’om US Paints and is 
based at MacDill Ara, FL; the other one had the upper surface of the left wing coated with APC 
(urethane fluoropolymer topcoat fi-om Deft). Applique was applied over topcoat to areas of the 
right wing and a portion of the fuselage of this KC-13S. It is assigned to Kadena AB, Japan. 

Two KC-135S were divided in the middle of the fuselage and refinished with different paint 
systems on each side at SM-ALC. One aircraft was coated wth paint systems from Deft and 
PRC-DeSoto (Courtaulds); the other KC-135 was coated with paint systems from Spraylat and 
Sherwin-Williams. These aircraft are based at Hickam AFB, HI. 

The latest inspection of the MacDill AFB test aircraft was accomplished in February, 1999. This 
KC-135 had logged 737.2 flight hours and 21 months environmental exposure since being 
painted. The aircraft had recorded 408.9 flight hours and 12 months Florida exposure between 
the initial and latest inspection. Visually, little corrosion and paint defects were noted. 
Considering the months of exposure, it is considered performing the best, although it exhibited 
fading and moderate chalking. 

The latest inspection of the KC-135s at Hickam AFB, HI, shows the Sherwin-Williams (10 
months, 328.7 flight hours) coating system to possess the best appearance, visually, followed by 
Deft (17 months, 612.9 flight hours), Spraylat (10 months, 328.7 flight hours), and PRC-DeSoto 
(Courtaulds) (17 months, 612.9 flight hours). The PRC-DeSoto (Courtaulds) system has 
exhibited unacceptable chalking. 

The APC system (8 months) has the best appearance, but the least amount of exposure. 

Preliminary data show the US Paints system to exhibit improved weatherability over the Deft 
control judged by the gloss and color stability as well as appearance. Limited exposure data 
shows Sherwin-Williams to possess improved appearance over the Deft control, but experience 
has shown exposure of 18 to 24 months is required to differentiate between coating systems. 

Continued monitoring of these paint systems is recommended. 
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1.0 PROJECT DESCRIPTION 

The objective of this task was to monitor the flight testing of coating systems identified by the 
High Performance Aerospace Coating System (HPACS) project conducted by Battelle to offer 
improved film properties of weatherability and cleanability. GSA coating system served as a 
control. APC (Advanced Performance Coating) and applique have also been included. 

2.0 INTRODUCTION 

The reason for this project is to field-test coating systems that “exceed” current Mil-Spec coating 
systems. All tested coatings comply with the 1998 National Emissions Standard for Hazardous 
Air Pollutants (NESHAP). This project will provide a tool for ALCs to implement the best 
performing commercial “off the shelf’ (COTS) coating system available, utilizing the results of 
these flights tests. 

3.0 BACKGROUND 

TT-P-2756, Polyurethane Coating; Self Priming Topcoat coating system used formerly on the 
exterior moldline of the KC-135 aircraft was not meeting performance requirements over the full 
Programmed Depot Maintenance (PDM) cycle. The coating exhibits fading, chalking, and lack 
of corrosion protection. 

The laboratory test and evaluation for a NESHAP compliant system with improved performance 
was accomplished via the HP ACS contractual program managed by AFRL/MLSS. Four 
promising coating systems were identified by the HP ACS program as being worthy for flight test 
consideration. The Deft coating system on the GSA contract was included to serve as a control 
because of its extensive use on other weapon systems. APC, a urethane fluoropolymer topcoat 
from Deft, was utilized on the wing of a test aircraft. Patches of paintless film (applique) from 
3M was applied to portions of this test aircraft over topcoat to test the barrier properties of 
applique for corrosion protection. CTIO gathered other data on applique because of the 
opportunity. This technology is far from being implemented. The test coating systems (primer 
and topcoat) are tabulated below: 

Table 1 






Deft 

GSA* 

02 -Y -46 

63 -GY- 32 I 

PRC-DeSoto 

(Courtaulds) 

System 6 ** 

513X423C/530K015/ 

930K118 

832G062/930G052 

Sherwin-Williams 

System 3 

E90G203A^93V230 

F93A27A^93V26A^93V1 

Spraylat 

System 14 

EEAE 145A/B 

EUBC 105B 

US Paints 

System 23 

S9800/K8032 

Awlgrip H.S. 

Deft 

APC (Advanced 
Performance Coating) 

02-Y-40 

99-GY-l 

3M 

Applique 

02-Y-40 

03-GY-321 + Applique 


*Deft reformulated their MIL-P-85285 topcoat in May, 1996 to give better performance 

**PRC-DeSoto (Courtaulds) has added UV absorbers to their previous version topcoat to give better performance. 
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4.0 TECHNICAL APPROACH 

The coating systems were tested as drop-in replacements for MIL-P-23377G + TT-P-2756 for 
use on the outer moldline of KC-135 aircraft. Self Priming Topcoat (SPT) was tried and failed 
as a unicoat, therefore Tinker AFB and McClellan AFB started using primer (MIL-P-23377G) on 
selected areas of the mrcraft under the SPT. 

Operational test sites were selected which represent environments that are severely corrosive, 
marine, and receive high UV radiation. Two test aircraft were provided by Air Mobility 
Command (AMC); one is stationed at MacDill AFB, FL, and the other atKadena AB, Japan. 

Two test mrcraft were provided by Air National Guard (ANG) and are based at Ifickam AFB, 

HI. These bases are designated as severe corrosive environments in T.O. 1-1-691, requiring a 
clear water rinse after the last flight of the day and a wash every 30 days for aircraft stationed at 
these locations. The AMC aircraft were coated at Tinker AFB, OK (OC-ALC) and the ANG 
aircraft were painted at McClellan AFB, CA (SM-ALC). 

Testing was conducted as outlined in the Operational Test Plan dated August 1997, during the 
inspections by the CTIO team. The tests included; 


Table 2 





PATTI adhesion (modified) 

ASTMD5179 

5-10 per coating system* 

Pencil Hardness 

ASTMD3363 

5-10 per coating system* 

Wet Tape Adhesion 

FTMS 141, Method 6301 



ASTM D 4214, Test Method C 

5 per coating system** 

Dry Film Thickness 


= 45 per aircraft*** 

Gloss, 60° and 85° 

ASTMD523 

= 45 per aircraft*** 

CIELab Color (10° observer, 

D65 illuminant, specular 
exclusive) 

ASTM D 2244 

= 45 per aircraft*** 


*Test locations, as indicated in the Aerospace Coating Service Test Technical Evaluation Team Inspection Sheet, 
Appendix VIII, assess fluid resistance on the belly; locations on the wings determine UV degradation. Subsequent 
v^ues obtained during later inspections were from neaiby locations. 

♦*Test locations on wing, as noted in Appendix VIII, measure UV degradation. 

***Test locations, as mapped in Appendix VIII, were chosen to represent difierent sections of the aircraft, the wings 
and fuselage. The locations are numbered to enable subsequent values obtained during later inspections to be near 
the same area 

The test plan identified three Critical Operational Issues (COIs) with attendant Measures of 
Effectiveness (MOE) and Measures of Performance (MOP). 

The first Critical Operational Issue (COI) questions if the test coating provides equal or 
improved corrosion protection compared with the control coating system. In order to ensure the 
test coating systems show corrosion protection characteristics, the test coating systems shall be 
flight tested on test aircraft stationed in a severely corrosive, high UV marine environment for a 
minimum of 20 months. The test coating systems shall show equal or improved performance as 
compared to the Mil-Spec qualified Deft coating system in order to pass this COI. The Deft 
coating system will be used as the control coating system. 
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The Measures of Effectiveness (MOE) are a comparison of the test coating with the control 
coating for corrosion protection, film integrity around fasteners, and adhesion of coating system. 

The Measures of Performance (MOP) are visual inspection for corrosion and film integrity and 
adhesion values from the wet tape test and modified PATTI Test. 

The second COI questions if the test coating offers equal or superior film performance compared 
with the control coating system. Per MIL-C-85285B, the specular gloss of camouflage topcoats 
at 60° angle of incidence shall have a reading of 5 or less. MIL-C-85285B topcoats have not 
been able to maintain the 5 or less reading over time and after many wash cycles. The test 
coating systems shall show improved performance in maintaining camouflage gloss measured at 
60° and 85° over the control coating system in order to pass this COI. 

The MOE includes evaluating gloss stability, cleanability and fluid resistance. The MOP uses 
the gloss meter and color spectrophotometer values to determine depth of change objectively and 
pencil hardness test to evaluate fluid resistance. 

The third COI questions the appearance of the coating system compared with the control coating 
system. Appearance characteristics are comprised of cleanability of the coating system, color, 
and gloss stability of the coating system over time and after touch-up and repair, and lastly fluid 
resistance of the coating system. The test coating systems shall show improved performance in 
these areas over the control coating system in order to pass this COI. 

The MOE includes evaluating the cleanability, gloss and color stability, fluid resistance and 
color/gloss matching of repaired areas. The MOP uses the gloss meter and color 
spectrophotometer values to assign numerical values relating to visual differences and pencil 
hardness test to evaluate fluid resistance. 

Flight-testing is on going. Test mrcraft are monitored at approximately 6-month intervals. 

5.0 TEST OBSERVATIONS 

The coating application and inspections of the test aircraft are tabulated in Table 3. The values 
of each test and calculations of differences between the initial and subsequent tests are tabulated. 
Details of the laboratory test results are attached in; 


Appendix I 

Deft 

Control 

Appendix II 

PRC-DeSoto (Courtaulds) 

System 6 

Appendix III 

Sherwin-Williams 

System 3 

Appendix IV 

Spraylat 

System 14 

Appendix V 

US Paints 

System 23 

Appendix VI 

Deft 

APC 
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5.1 Deft (Control) was first inspected at 10 months and 323.8 flight hours. It exhibited no 
chalking. The aircraft was undergoing isochronal inspection; therefore it had been washed and 
was in the hangar. 

Witness panels had been placed on the aircraft at locations stated in Appendix I during paint 
application. “Initial values” had been obtained from these panels. Only small color changes 
were noted, showing a slightly lighter color on the wing and a slightly darker color on the 
fuselage. The delta L* on the wing was 0.3 and negative 1.0 on the fiiselage resulting in a delta 
E* of 1.0 on both the wing and fuselage. The 60° gloss value was lower on the wing and slightly 
higher on the fuselage resulting in a reduced 60° gloss reading average (0.4) for the aircraft. The 
85° gloss value was higher for both the wing and the fuselage, averaging 1.0 increase for the 
aircraft. 

The modified PATTI values averaged 1764 psi on the belly and were very consistent. Modified 
PATTI values on the wing ranged fi’om 1225 to 1862 psi averaging 1544 psi. 

Corrosion was noted around fasteners, on the wing trailing edge, and on the doors of the fi'ont 
landing gear. Paint peeling was noted fasteners, engine cowling, and the leading edge. 

At 17 months arid 612.9 flight hours the color had changed showing the wing to be lighter and 
the fuselage to be very slightly darker. Comparison with the initial readings gave a delta L* of 

3.2 on the wing and negative .3 on the fuselage calculating to a delta E* of 3.2 on the wing and 
.9 on the fuselage. The 60° gloss was reduced on the wing and increased slightly on the fuselage 
netting a slight loss of gloss (0.2). The 85° gloss was higher on both the wing and fuselage, 
average increase for the aircraft was 0.8 units. Chalking was moderate, rating from 5 to 8 per 
Photographic Reference Standard on ASTM D 659. (The higher the number the less the 
chalking.) 

The modified PATTI test values averaged 1343 psi on the fuselage and 1493 psi on top of the 
wings. The values were very consistent. More dettuls are listed in Appendix I. 

Peeling was noted on the underside and leading edge of the wing, panel edges, on the sealant, 
and around the windshield. More details are noted in Appendix VII, Comments from Mike 
Sneed, OC-ALC/CRA. 

5.2 PRC-DeSoto (Courtaulds) System was first inspected at 10 months and 323.8 flight 
hours. The chalking was moderate and rated an 8. The aircraft was undergoing isochronical 
inspection; therefore it had been washed and was in the hangar. 

Witness panels had been placed on the aircraft at locations stated in Appendix II during paint 
application. Initial values were taken from these panels. Both the wing and the fiiselage were 
lighter in color with a delta L* of 3.4 on the wing and .9 on the fuselage resulting in a delta E* of 
3.5 on the wing and'0.9 on the fuselage. The 60° gloss was lowest of all of the test coatings and 

remained unchanged (1.0). The 85° gloss was slightly higher than the initial values (0.8 
increase). 
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PATTI values for the fiiselage ranged fi'om 784 psi to 1470 psi averaging 1176 psi. The top of 
the wings ranged from 686 psi to 1176 psi averaging 931 psi. 

Paint peeling was noted on fasteners on the leading edge and spoilers. Paint loss was noted on 
the leading edge of the horizontal stabilizer. Corrosion was noted on the trailing edges, fuselage, 
and doors of the front landing gear. 

When inspected at 17 months and 612.9 flight hours, the color was even lighter with a delta L* 
of 4.7 on the wing and 3.5 for the fuselage resulting in a delta E* of 4.8 on the wing and 3.6 on 
the fuselage calculated from the initial color values. The 60® and 85® gloss values were slightly 
higher (60® - 0.4 increase, 85® - 1.1 increase). Chalking was severe, rating a 4. 

Values for modified PATTI test ranged from 597 psi to 1343 psi on the fuselage averaging 1028 
psi. The top of the wings ranged from 746 psi to 1194 psi averaging 888 psi. More details are 
explained in Appendix 11. 

Paint peeling was noted on the underside of the wings, on the Oklahoma Door, and around the 
Radome. Bare metal was apparent around the windshield and on the leading edge. More details 
are recorded in Appendix Vn, Comments from Mike Sneed, OC-ALC/CRA. 

5.3 Sherwin-Williams system was first inspected at 4 months and 145.2 flight hours. The 
finish exhibited no chalking. It was inspected on the flight line and the last wash was 
indeterminate. Hickam AFB wash rack was closed and a waiver had been requested. 

Initial values that were obtained from the aircraft surface the day after the topcoat was applied 
utilizing the locations mapped in Appendix VIII were determined to be incorrect due to 
equipment malfunction. Calculations were made utilizing average readings for Fed. Standard 
595B 36173. Little change in color was noted. The delta L* on the wing was negative .83 and 
.45 on the fuselage computing to a delta E* of .84 on the wing and 1.3 on the fuselage. Both the 
60° and 85° gloss readings were slightly higher (0.6 unit increase for both 60° and 85° angle of 
incidence). 

Pull values on the belly using the modified PATTI test ranged from 1274 psi to 1813 psi 
averaging 1519 psi. The top of the wings ranged from 1078 to 1862 psi averaging 1470 psi. 

Paint loss was noted around fasteners on the aft end of the filler flap. Corrosion was seen around 
fasteners on the bottom of the fuselage. 

At 10 months and 328.7 flight hours, little additional color change was noted. The aircraft was 
inspected on the flight line. The delta L* was 1.1 on the wing and negative .45 on the fuselage; 
the delta E* was 1.9 on the wing and 1.1 on the fiiselage as calculated from the assumed initial 
values. Neither 60® nor 85® gloss values differed significantly from the initial values (60® 0.1 
unit loss, 85° 0.1 gain). Chalking was moderate, ranging from 6 to 7. 
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PATTI pulls on the belly ranged from 697 to 746 psi averaging 713 psi. The top of the wings 
ranged from 1393 to 1691 psi averaging 1559 psi. More details are available in Appendix HI. 

Repaired areas include fasteners on upper wing, along fiiselage seams, and leading edges. 

Peeling and cracking was noted on panel rivets, on cowling leading edges, and Beaver Tail. 
More details are recorded in Appendix Vn, Comments from Mike Sneed, OC-ALC/CRA. 

5.4 Spraylat system was first inspected at 4 months and 145.2 flight hours. No chalking was 
noted at that time. It was inspected on the flight line and the last wash was indeterminate. 

Hickam AFB wash rack was closed and a waiver had been requested. 

The initial values obtained from the aircraft after painting were found to be erroneous due to 
equipment malfunction. Calculations were accomplished utilizing average expected color values 
for Fed standard 595 36173. Both the wing and the fuselage registered lighter in color with a 
delta L* of .36 on the wing and .37 on the fuselage. This computed to a delta E* of 1.1 on the 
wing and 1.4 on the ftiselage. Both the 60° and 85° gloss values were slightly higher (60°-1.7 
increase, 85°-0.6 increase). 

Pull values on the belly utilizing the modified PATTI test ranged from 490 to 1078 psi averaging 
865 psi. Values for the top of the wings ranged from 882 to 1421 psi averaging 1152 psi. 

Paint peeling with corrosion was noted on fasteners on the wing tip. Paint was chipped below 
the cargo door. 

At 10 months and 328.7 flight hours, little additional color change was recorded. The aircraft 
was inspected on the flight line. The delta L* was .26 on the wing and negative .19 on the 
fuselage leading to a delta E* of 1.8 on the wing and 1.2 on the fuselage as calculated from the 
assumed initial values. 60° gloss had increased 0.4 units from initial values and 85° gloss was 
unchanged. Chalking was moderate, ranging from 6 to 8. 

Modified PATTI values for the belly ranged from 398 to 945 psi, averaging 713 psi. The top of 
the wings ranged from 796 to 945 psi averaging 879 psi. Greater details are available in 
Appendix IV. 

Rework was observed on the wing, around fasteners, along fuselage seams, on the leading edge 
and underside of wing. Primer was showing in boom area. Paint was peeling and cracking along 
rivet rows and around Radome. More details are recorded in Appendix VII, Comments from 
Mike Sneed, OC-ALC/CRA. 

5.5 US Paints system was first inspected at 8 months and 328.3 flight hours. At that time the 
aircraft had been assigned to McConnell AFB, KS, for six months and MacDill AFB, FL, for 2 
months. Since this was the first inspection by CTIO and the aircraft had been stationed at a mild 
corrosion environment, the first readings were considered “initial readings”. When the aircraft 
was transferred to MacDill AFB, FL, from McConnell AFB KS, blisters were noted on the 
fuselage above the horizontal stabilizer. When probed, a large (approximately 13 inches by 3 
feet) area was discovered to be peeling between the primer and the chromate conversion coating. 
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The area was repaired. The repair was noticeable at a later date. The aircraft had been washed 
and was located in a hangar. The magnesium main landing gear follow-up doors exhibited 
moderate to severe corrosion and were later replaced by aluminum doors. There were a few 
spots of chipped paint in several areas around sealant and fasteners. 

The next inspection 6 months and 168.3 flight hours later showed little change in color with delta 
L* less than 1 for both the fuselage and the wings. The delta E* was 1.2. The 60° gloss was 
lower (1.6 unit loss) and the 85° gloss was slightly higher (0.9 units). No chalking was observed. 

Modified PATTI values for the belly ranged from 980 to 1274 psi averaging 1094 psi. The top 
of the wings ranged from 784 to 1421 psi averaging 1103 psi. 

Chipped paint was observed on the leading edges of the wings and the horizontal stabilizers, 
along with the boom attachment points. Other areas include the engine cowlings, under the 
wing, and above the co-pilot window. Overall comments report most of the coating defects may 
be due to wear from maintenance, impact chips and broken coating around edges. 

The following inspection, one year from the first “initial’* inspection, showed a lighter color 
value with a delta L* 2.6 on the wings and 3.3 on the fuselage calculating to a delta E* of 2.0 on 
the wings and 2.3 on the fuselage, compared with the “initial” values. The 60° gloss was lower 
totaling a reduction of 2.8 units. The 85° gloss decreased slightly (0.4 units) from the “initial” 
values. Chalking was rated moderate, ranging from 6 on top of the wings to 8 under the wings. 

Values on the belly for the modified PATTI test ranged from 597 to 1592 psi averaging 1055 psi. 
The top of the wings ranged from 1940 to 2587 averaging 2279 psi. This aircraft had 
accumulated a total of737.2 flight hours since being painted, including 240.6 since the last 
inspection. Details are tabulated in Appendix V. 

Some peeling on the leading edges and around doors and access panels was observed. More 
details are noted in Appendix VII, Comments from Mike Sneed, OC-ALC/CRA. 

5.6 APC from Deft was first inspected at 8 months. The color was slightly darker from when 
initially painted, with delta L* of negative 1.4 and delta E* of 1.6. The 60° gloss decreased by 
0.2 units and the 85° gloss increased by 1.7 units. 

Modified PATTI values ranged from 1194 to 1791 psi averaging 1572 psi. Only the top of the 
wing was coated with APC. Greater detail is offered in Appendix VI. 

Corrosion on fasteners was starting. More detmls are recorded in Appendix VH, Comments from 
Mike Sneed, OC-ALC/CRA. 

5.7 The applique presented a good appearance. When it was removed, no corrosion was 
observed underneath, but a sticky residue remained that was difficult to dislodge. The gloss 
value lAW MIL-PRF-85285C was too high (60°= 9.9, 85°=52) initially, but it was not measured 
on the inspection trip. 
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5.8 Table 4 tabulates the values observed for gloss (60® and 85®) and CIEL (lightness) color 
data. The calculated values for delta L* and delta E* are also given for each inspection. The 
appendix for each coating system gives detailed data including individual dry film thickness 
readings, CIELab color readings, gloss values, and delta calculations for specific areas on the 
aircraft. PATTI and wet tape adhesion results, pencil hardness, chalking ratings at specific 
locations on the aircraft are tabulated. 
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No gloss readings (60“ or 85") were higher than specified in MIL-PRF-85285C. No wet tape 
failures occurred. The pencil hardness has increased on the finish from PRC-DeSoto 
(Courtaulds). The Spraylat system remains the softest of the finishes, but is increasing in 
hardness. The coating systems from Sherwin-Williams and Deft control present constant pencil 
hardness. The US Paint system was initially very hard and these values have remained constant. 
No significant changes have been noted from the modified PATTI test values. 

6.0 OPERATIONAL TEST AND EVALUATION TEST PLAN RESPONSE 

COI-1: Do the test coating systems provide equal or improved protection against corrosion 
compared with control coating system? 

MOE 1-1: The corrosion protection of the test coating systems shall be equal to or show 
an improvement over the currently used coating systems. 

MOP 1-1-1: Upon visual inspection the test coated skins shall show no more 
exfoliation corrosion around fastener countersinks and panel edges than on the 
control coated skins. 

Visual inspection observed no more exfoliation corrosion on any of the 
test aircraft than on the Deft control. 

MOP 1-1-2: Upon visual inspection the test coated skins shall show no more 
filiform corrosion than on the control coated skins. 

Visual inspection showed no more filiform corrosion on any of the test 
aircraft than on the Deft control. 

MOE 1-2: The degree of compatibility (adhesion) of primer with the substrate and 
topcoat with the primer. 

MOP 1-2-1: Upon visual inspection the degree of adhesion on the test side shall 
be equal to or better than the control side for all interfaces. 

No more paint loss or peeling was observed on the test coatings than on 
the Deft control. 

MOP 1-2-2: Modified Adhesion PATTI testing per ASTM 5179 shall measure a 
minimum of 1000 psi. 

• Deft control - All values were in excess of 1000 psi. 

• PRC-DeSoto (Courtaulds) - The pull values averaged 1000 psi; some pull 
values were less. 

• Sherwin-Williams - Pull values on the wing averaged 1559 psi, but pull 
values on the belly averaged 700 psi. 

• Spraylat - Pull values averaged 800 on the aircraft. 
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• US Paints - All values but 2 were in excess of 1000, averaging the values 
equals over 1600. 

• APC - all values were over 1000, but only the top of the wing was tested, 
which normally gives greater values. 

MOE 1-3: The integrity of the test coating system on and around upper and lower wing 
skin fasteners shall be equal or show an improvement over the currently used coating 
system. 

MOP 1-3-1; Upon visual inspection and using the evaluation criteria stated in this 
test plan the test coating shall score an equal or higher value than the control 
coating. 

Due to time constraints and difficulty to inspect the entire aircraft closely, 
the detailed rating system was not employed. In general, the integrity of 
the test coating systems was equal or higher than the control coating. 

COI-2; Do the test coating systems provide equal or improved performance in the area of visible 
detection? 

MOE 2-1: The gloss stability of the test coating systems shall be an improvement over 
the currently used coating systems. 

MOP 2-1-1: Use of a portable gloss meter of 60 degree geometry in accordance 
with ASTM DS23 shall show less change in gloss on the test side as compared to 
the control side. 

Deft control showed little gloss change, negative 0.2. Sherwin-Williams - 
0.1, Spraylat and PRC-DeSoto (Courtaulds) 0.4, APC - negative 0.2, and 
US Paints negative 2.3. Only Sherwin-Williams showed less change in 
gloss and APC exhibited the same change. 

MOP 2-1-2: Use of a portable gloss meter of 85 degree geometry in accordance 
with ASTM D523 shall show less change in gloss on the test side as compared to 
the control side. 

Deft control displayed a change of gloss equal to 0.8 units. PRC-DeSoto 
(Courtaulds) was higher with 1.1 and APC with 1.7. The other coating 
systems registered less change in gloss. Sherwin-Williams registered no 
change. 

MOP 2-1-3: Paint chips from the test coating and control coating shall be 
collected and analyzed in the laboratory to determine physical and chemical 
properties changes. 

CTIO was unable to collect any chips. 
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MOE 2-2: The cleanability of the test coating systems shall be an improvement over the 
currently used systems. 

MOP 2-2-1: Use of a portable gloss meter of 60 degree geometry in accordance 
with ASTM D523 shall show less change in gloss on the test side as compared to 
the control side. 


Deft control showed little gloss change, negative 0.2. Sherwin-Williams - 
0.1, Spraylat and PRC-DeSoto (Courtaulds) 0.4, APC - negative 0.2, and 
US Paints negative 2.3. Only Sherwin-Williams showed less change in 
gloss and APC exhibited the same change. 

MOP 2-2-2: Use of a portable gloss meter of 85 degree geometry in accordance 
with ASTM D523 shall show less change in gloss on the test side as compared to 
the control side. 

Deft control displayed a change of gloss equal to 0.8 units. PRC-DeSoto 
(Courtaulds) was higher with 1.1 and APC with 1.7. The other coating 
systems registered less change in gloss. Sherwin-Williams registered no 
change. 

MOP 2-2-3: Paint chips from the test coating and control coating shall be 
collected and analyzed in the laboratory to determine physical and chemical 
properties changes. 

CnO was unable to collect any chips. 

MOE 2-3; The fluid resistance stability of the test coating systems shall be an 
improvement over the currently used coating systems. 

MOP 2-3-1: Using the pencil hardness technique in accordance with FTMS-141, 
the change in hardness of the test coating shall be less than the change in hardness 
on the control coating. 

The pencil hardness of the Deft control remained the same between the 
two inspections. The other test coatings remained the same or increased in 
hardness except one area of Sherwin-Williams exhibited one pencil 
hardness unit softer. The APC coating system has only been inspected 
once. No initial values could be obtained for any coating system. 

MOP 2-3-2: Upon visual inspection the degree of adhesion on the test side shall 
be equal to or better than the control side for all interfaces. 

No differences were recorded for adhesion differences as observed 
between the control coating system and the test coating systems. 
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MOP 2-3-3: Use of a portable colorimeter in accordance with ASTM D2244 
shall show a delta E ratio of test coating system to control coating system of less 
than 1.0 (i.e. delta E of test coating/delta E of control). 

The only calculated ratio less than 1 was APC. The others ranged from 
1.1 for US Pmnts, to 1.9 for Spraylat and PRC-DeSoto (Courtaulds), to 2.1 
for Sherwin-Williams. 

MOP 2-3-4: Pmnt chips from the test coating and control coating shall be 
collected and analyzed in the laboratory to determine physical and chemical 
properties changes. 

CTIO was unable to collect any chips. 

COI-3 Do the test coating systems provide equal or improved appearance characteristics over 
the control coating system? 

MOE 3-1: The cleanability of the test coating systems shall be an improvement over the 
currently used systems. 

MOP 3-1-1: Use of a portable gloss meter of 60 degree geometry in accordance 
with ASTM D523 shall show less change in gloss on the test side as compared to 
the control side. 

Deft control showed little gloss change, negative 0.2. Sherwin-Williams - 
0.1, Spraylat and PRC-DeSoto (Courtaulds) 0.4, APC - negative 0.2, and 
US Paints negative 2.3. Only Sherwin-Williams showed less change in 
gloss and APC exhibited the same change. 

MOP 3-1-2: Use of a portable gloss meter of 85 degree geometry in accordance 
with ASTM D523 shall show less change in gloss on the test side as compared to 
the control side. 

Deft control displayed a change of gloss equal to 0.8 units. PRC-DeSoto 
(Courtaulds) was higher with 1.1 and APC with 1.7. The other coating 
systems registered less change in gloss. Sherwin-Williams registered no 
change. 

MOP 3-1-3: Paint chips from the test coating and control coating shall be 
collected and analyzed in the laboratory to determine physical and chemical 
properties changes. 

CnO was unable to collect any chips. 

MOE 3-2 The color stability of the test coating shall be an improvement over the 
currently used coating system. 
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MOP 3-2-1: Use of a portable gloss meter of 85 degree geometry in accordance 
with ASTM D523 shal! show less change in gloss on the test side as compared to 
the control side. 

Deft control displayed a change of gloss equal to 0.8 units. PRC-DeSoto 
(Courtaulds) was higher with 1.1 and APC with 1.7. The other coating 
systems registered less change in gloss. Sherwin-Williams registered no 
change. 

MOP 3-2-2 Use of a black velvet cloth in accordance with ASTM D 4214, Test 
Method C shall show no evidence of chalking. 

The APC exhibited no chalking, but it had endured the least exposure. 

Deft control was rated 7 as were US Pmnts and Spraylat. Sherwin- 
Williams was rated 6 and PRC-DeSoto (Courtaulds) was rated 4. (The 
coating systems with the higher numbers are rated the most resistance to 
chalking.) 

MOP 3-2-3: Paint chips from the test coating and control coating shall be 
collected and analyzed in the laboratory to determine physical and chemical 
properties changes. 

CTIO was unable to collect any chips. 

MOE 3-3: The gloss stability of the test coating system shall be an improvement over the 
currently used coating systems. 

MOP 3-3-1: Use of a portable gloss meter of 60 degree geometry in accordance 
with ASTM D523 shall show less change in gloss on the test side as compared to 
the control side. 

Deft control showed little gloss change, negative 0.2. Sherwin-Williams - 
0.1, Spraylat and PRC-DeSoto (Courtaulds) 0.4, APC - negative 0.2, and 
US Paints negative 2.3. Only Sherwin-Williams showed less change in 
gloss and APC exhibited the same change. 

MOP 3-3-2: Use of a portable gloss meter of 85 degree geometry in accordance 
with ASTM D523 shall show less change in gloss on the test side as compared to 
the control side. 

Deft control displayed a change of gloss equal to 0.8 units. PRC-DeSoto 
(Courtaulds) was higher with 1.1 and APC with 1.7. The other coating 
- systems registered less change in gloss. Sherwin-Williams registered no 
change. 
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MOP 3-3-3: Paint chips from the test coating and control coating shall be 
collected and analyzed in the laboratory to determine physical and chemical 
properties changes. 

CTIO was unable to collect any chips. 

MOE 3-4: The fluid resistance of the test coating systems shall be an improvement over 
the currently used coating systems 

MOP 3-4-1: Using the pencil hardness technique in accordance with FTMS-141, 
the change in hardness of the test coating shall be less than the change in hardness 
on the control coating. 

The pencil hardness of the Deft control remained the same between the 
two inspections. The other test coatings remained the same or increased in 
hardness except one area of Sherwin-Williams exhibited one pencil 
hardness unit softer. The ARC coating system has only been inspected 
once. No initial values could be obtained for any coating system. 

MOP 3-4-2: Upon visual inspection the degree of adhesion on the test side shall 
be equal to or better than the control side for all interfaces. 

No more paint loss or peeling was observed on the test coatings than on 
the Deft control. 

MOP 3-4-3: Use of a portable colorimeter in accordance with ASTM D2244 shall 
show a delta E ratio of test coating system to control coating system of less than 
1.0 (i.e. delta E of test coating/delta E of control). 

The only calculated ratio less than 1 was APC. The others ranged fi-om 
1.1 for US Paints, to 1.9 for Spraylat and PRC-DeSoto (Courtaulds), to 2.1 
for Sherwin-Williams. 

MOP 3-4-4: Paint chips from the test coating and control coating shall be 
collected and analyzed in the laboratory to determine physical and chemical 
properties changes. 

CTIO was unable to collect any chips. 

MOE 3-5: The The touch-up/repaired area shall an improvement relative to color and 
gloss over the currently used coating system. 

MOP 3-5-1: Use of a portable colorimeter in accordance with ASTM D2244 shall 
show a delta E ratio of test coating system to control coating system of less than 
1.0 (i.e. delta E of test coating/delta E of control). 
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CTIO was unable to obtain color readings of repaired areas and calculate 
values. 

MOP 3-5-2: Use of a portable gloss meter of 60 degree geometry in accordance 
with ASTM D523 shall show less change in gloss on the test side as compared to 
the control side. 

CTIO was unable to obtmn gloss readings of repaired areas and calculate 
values. 

MOP 3-5-3: Use of a portable gloss meter of 85 degree geometry in accordance 
with ASTM D523 shall show less change in gloss on the test side as compared to 
the control side. 

CTIO was unable to obtain gloss readings of repaired areas and calculate 
values. 

MOP 3-5-4: Paint chips from the test coating and control coating shall be 
collected and analyzed in the laboratory to determine physical and chemical 
properties changes. 

CTIO was unable to collect any chips. 

7.0 TEST SUMMARY 

The appearance and values of the APC are excellent at this time, but it has less environmental 
exposure. There is no chalking and the PATTI adhesion tests are excellent. The US Paint 
system and Deft control exhibited similar values after the same exposure time. 

The US Paint system has exhibited good exposure resistance. The aircraft has been painted for 
20 months. The values obtained a year apart have shown moderate fading and little loss of 60® 
gloss. The aircraft had undergone 8 months exposure before inspections were initiated, but this 
was in a “mild corrosive environment.” 

Comparing all of the coating systems, they all possessed a better appearance than the other KC- 
135s that had been painted with TT-P-2756, Self-Priming Topcoat, at the respective bases. At 
this time, the APC looks excellent, but it does not have as much exposure as the other aircraft. 
Experience confirms that it takes 18 to 24 months exposure to obtain meaningful data to judge 
weathering resistance. The US Paints system was painted first and has accumulated 21 months 
exposure. It has exhibited moderate weatherability. 

Visual observations of the KC-135s at Hickam AFB, HI, have ranked Sherwin-Williams to have 
the best appearance, followed by Deft control, Spraylat and PRC-DeSoto (Courtaulds). The 
PRC-DeSoto (Courtaulds) system has displayed unacceptable chalking. 
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All observed corrosion has been around fastener heads and rivets. This probably indicates the 
general need for a more flexible primer for larger aircraft like the KC-135. Corrosion under 
antennae was evident, but not coating system related. 

8.0 COMPARISON OF LABORATORY DATA WITH FLIGHT DATA 

Laboratory testing was accomplished by Battelle for the HP ACS Program ftir AFRL/MLSS. 
Table 5 summarizes data ifrom Page 27 of the RELIABILITY AND MAINTAINABILITY 
IMPROVEMENT, HIGH PERFORMANCE AEROSPACE COATING SYSTEM PROGRAM. 
Final Report. The final overall composite desirability index conducted ranks the test coating 
systems in the following manner: 

Table 5 
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Survivability 

.05 

.01 

.17 

.05 

.05 

.03 

Corrosion 

.88 

.93 

.97 

1.0 

1.0 

.20 

Appearance 

.65 

.76 

.59 

.78 

.57 

.75 

General 

.63 

.50 

.56 

.45 

.43 

.63 

Flow Time 

.63 

.79 

.79 

.72 

.79 

.70 


.59 

.60 

.59 

.66 

.53 

.54 


The larger number represents greater desirability. 


All of the test systems were rated high for corrosion resistance as tested, utilizing Salt Fog, 
Filiform, and EIS (Electrochemical Impedance Spectroscopy). 

Artificial weathering data is summarized from this report. Appendix H. 

Table 6 compares the laboratory test data for artificial weathering of the four systems judged to 
be worthy of flight testing, the GSA control and SPT (TT-P-2756): 
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After 1000 hours exposure in the Xenon Arc Weatherometer (ASTM G 26), PRC-DeSoto 
(Courtaulds) exhibited the greatest change of color. The loss of 60° gloss was more than the 
other test systems in this matrix with the exception of SPT. Following 40 cycles in the QUV 
(ASTM G 53), PRC-DeSoto (Courtaulds) showed the greatest color difference with the 
exception of SPT, which is known to have poor color stability in the field. SPT also exhibited 
the greatest loss of gloss at 60° and the greatest increase of gloss at 85°. 

The laboratory artificial weathering predicted the fading and gloss loss of the PRC-DeSoto 
(Courtauldil) system. The other systems tested were nearly equivalent to each other and 
marginally better than the GSA control and the “unacceptable” SPT. 

The desirability index ranks US Paints the best overall and best appearance attribute, which 
seems to be the observation of this flight testing. The ranking of PRC-DeSoto (Courtaulds) next 
with a high appearance attribute seems at odds with artificial weathering data, but the initial 
appearance was very good, for both laboratoiy testing and when applied at the ALC. The 
desirability of the other test coatings were ranked nearly equal, which appears to be appropriate 
after flight testing. 

9.0 CONCLUSIONS 

All of the tested paint systems have shown significantly improved weatherability over TT-P- 
2756, Self-Priming Topcoat. Casual observation noted that other KC-13 5s assigned to these 
same bases display a “patch work quilt” appearance. 

Each coating system tested provided equal or improved protection against corrosion compared 
with the control coating system. The integrity of each coating system tested was equal or greater 
than the control coating system. The appearance of each coating system tested, with the 
exception of PRC-DeSoto, exhibited equal or greater stability of gloss and color than the control 
coating system. 

US Paints system has endured the greatest exposure time of this test matrix and appears to 
perform better than the Deft control. Sherwin-Williams presents a better appearance than the 
control, but has been subjected to fewer months of exposure. Presently the Deft APC coating 
system offers promise, but the control performed equally with similar exposure and is known 
fade with additional exposure. 

At this time US Paints has shown improved performance over the control. Sherwin-Williams 
may offer improved resistance to weathering over the Deft control and the others appear to be 
equal to the control at this time. Experience has shown exposure of 18 to 24 months is required 
to differentiate between coating systems. 

Additional evaluations of these coating systems would be valuable to track weatherability as a 
function of time, flight hours, and missions. It is recommended that these inspections be 
continued at yearly intervals. 
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Painted McClellan AFB, September, 1997, RIGHT Side 

KC-135, Tail No. 64-14832 
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Painted McClellan AFB, March 98, RIGHT SIDE 
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I _ 22 I _ \ 52.568 I - 0.501 | 0.251 i 49,360 - 1.110 | - 3.200 

Average 49.959 - 1.513 - 4.086 49.818 - 1.339 - 3.588 50.237 - 1.564 - 4.157 

Right Wing 49 . I3O - 1.438 - 4.016 51.058 - 1.718 - 4.191 

Right Fuselage 50.406 - 1.222 - 3.059 49.512 - 1.481 - 4.173 
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Spraylat Paints Painted McClellan AFB, March 98, LEFT SIDE 
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Painted McClellan AFB, March 1998, LEFT SIDE 
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Painted McCleiian AFB, March 98, LEFT SIDE 
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Painted Tinker AFB, May 97, RIGHT SIDE 

KC-135, Tail No. 64-14838 
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Painted Tinker AFB, May 97, RiGHT SIDE 
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KC-135, Tail Number 64-14838 
Painted Tinker AFB, May 97 



AG - Adhesion of glue to stud or topcoat 
AP * Adhesion of Primer to substrate 
ATP » Adhesion of Topcoat to Primer 
CP * Cohesion of Primer 
CT e Cohesion of Topcoat 
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Deft APC/MiL-PRF-85285 


Painted Tinker AFB, May 98 



Average 4.1 3.6 2.5 2.2 -0.2 2.7 3.9 1.7 

Deft MIL-P-23377G Primer 
Deft MIL.PRF-85285C Topcoat 

AP* = Applique 
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Painted Tinker AFB. May 98 
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Notes from Mr. Sneed: 


DEFT 


1. ) Worse than Courtauld’s on flaps and in lesser exposed areas 

2. ) Peeling worse than on Courtauld's side 

a. ) Underside of wing 

b. ) Panel edges 

c. ) Leading edges (peeling/touchup) 

d. ) Around windshield (touched up) 

3. ) Appeared to be chalking 

4. ) Paint not sticking to sealant in a number of places 

COURTAULDS 


1. ) Peeling 

a. ) Bad underside of wings 

b. ) Oklahoma Door 

c. ) Around Radome 

d. ) Bare metal around windshield 

e. ) Leading edge fastener row, upper wing, to bare metal — fastener’s showing 

f. ) Along sealant 

2. ) Touchup - more rework 

3. ) Chalky appearance 

SPRAYLAT 


1. ) Lot of rework near fuselage on upper wing 

2. ) More touchup around fasteners than rest of test aircraft 

3. ) Paint peeling/cracking along rivet rows and sealant 

4. ) Fuselage rework along fuselage seams 

5. ) Leading edge touchup and small amount of peeling to bare metal 

6. ) Touchup underside of wing 

7. ) Boom area under fuselage had primer showing 

8. ) Flight controls faded worse than Sherwin-Williams 

9. ) Peeling to bare metal around Radome 

10.) Less peeling around windows than other HIckam paints 

SHERWIN-WILLIAMS 


1. ) Rework over fasteners on upper wing 

2. ) Fuel staining along front fastener row (see 1. Above) 

3. ) Some touchup on upper wing 

4. ) Spot peeled to primer on upper wing 
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5. ) Fuselage rework along fuselage seams 

6. ) Peeling/Cracking around and on panel rivets upper wing 

7. ) Visually better than Spraylat 

8. ) Formulated to Gunship luster 

9. ) Fasteners peeling to bare metal on Beaver Tail 

10. ) Rework spread over aircraft in general 

11. ) Leading edge touchup about the same as Spraylat side, maybe slightly more 

12. ) Cowling Leading edges peeling both to metal and primer 

13. ) Less fading and smoother surface than other aircraft 

ADVANCED PERFORMANCE COATINGS (APC) _ 

1. ) Noticeable color difference between GSA Topcoat 

a. ) Depending on angle of sun, appears to be darker than Deft 

b. ) Smoothest paint to the touch 

2. ) Fasteners starting to corrode center of wing 

3. ) Chipped paint in one Spot 

4. ) Very little cracking around fasteners 

5. ) Test indicate Gunship luster. It appears to have a sheen 

US PAINT 


1. ) Very little Radome leading edge peeling noted 

2. ) Possible touchup around pilots window 

a. ) Very hard to discern at close distance 

b. ) No peeling at time of Inspection 

3. ) Typical nicks and peeling on and around doors and access panels 

4. ) Peeling to bare metal around 1 & 2 Engine cowling leading edges 

a. ) Nothing longer than 1-2 mm 

b. ) Looked better than some of the Hickam aircraft 

5. ) Very little RH wing leading edge peeling 

a.) Two nicks to bare metal 

6. ) Number 3 engine cowling leading edge had no peeling 

7. ) Number 4 engine cowling leading edge had almost no peeling 

8. ) LH leading edge between number 1 and 2 engines had small amount of peeling 

9. ) LH leading edge outside of number 1 engine had some peeling 

10. ) No peeling evident on vertical and horizontal leading edges from ground view 

11. ) Sporadic touchup over aircraft fuselage 

a. ) Touchup appeared to be good match 

b. ) Low light in hanger, which may hide imperfections and chalking, makes it difficult 
to tell how well paint matched up 

12. ) ^1 in ail, the aircraft is in great shape for 22 months of service life 

13. ) Field units report aircraft looks better In direct sunlight than old Mil-C-85285 painted aircraft 
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ABBREVIATIONS AND ACRONYMS 


AFB 

Air Force Base 

AMC 

Air Mobility Command 

ANG 

Air National Guard 

COI 

Critical Operational Issue 

COTS 

Commercial Off The Shelf 

CTIO 

Coatings '^chnology Integration Office 

GSA 

Government Supply 

HPACS 

High Performance Aerospace Coating System 

HQ 

Head Quarters 

MAJCOM 

MAJor COMmand 

NCOIC 

Non Commissioned Officer In Charge 

NESHAP 

National Emission Standards for Hazardous Air Pollutants 

OC-ALC 

Oklahoma City-Air Logistics Center 

PDM 

Programmed Depot Maintenance 

QOT&E 

Qualification Operational Test and Evaluation 

QPL 

Qualified Products List 

SM-ALC 

SacraMento-Air Logistics Center 

SPD 

Systems Program Director 

T.O. 

Technical Order 

UV 

Ultraviolet 

VOC 

Volatile Organic Compound 


SECTION I INTRODUCTION 

1.0 GENERAL. Oklahoma City Air Logistics Command (OC-ALC) in conjunction 
with Air Mobility Command (AMC) and Air National Guard (ANG) will conduct a 
Qualification Operational Test and Evaluation (QOT&E) of 1998 National Emission 
Standards for Hazardous Air Pollutants (NESHAP) compliant coating systems in the KC- 
135 operational environment using a current MIL-SPEC qualified coating system as a 
control and select the best performing coating system to be utilized on the KC-135 fleet. 

1.1 SYSTEM INFORMATION 

1.1.1 Background. The current TT-P-2756 coating system used on the exterior 

moldline of the KC-135 aircraft is not meeting performance requirements over the full 
Programmed Depot Maintenance (PDM) cycle. The KC-135 Systems Program Director 
(SPD) has directed that TT-P-2756 type material will no longer be used on KC-135 
aircraft that have gone through depot and are stripped to bare metal. TT-P-2756 is a 1998 
NESHAP compliant coating and as a result of this directive the depots(OC-ALC and SM- 
ALC) are faced with using non-NESHAP compliant coating systems until a NESHAP 
compliant coating system is tested, qualified and approved. The laboratory test and 
evaluation phase for an improved NESHAP compliant coating system was accomplished 
via the "High Performance Aerospace Coating System" (HPACS) contractual program 
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managed by WL/MLSS. Four promising coating systems were identified by the HP ACS 
program as being worthy for flight test consideration. 

1.1.2 Description All coating systems being tested are commercial off the 
shelf(COTS) products that meet 1998 NESHAP requirements. A “coating system”, as 
referred to in this plan, is a primer and a topcoat combination. All primers being tested 
are a high-solids epoxy chromated primer with a VOC rating of 340 g/L or less. All 
topcoats being tested are a high-solids polyurethane topcoat with a VOC rating of 420 g/L 
or less. 


The coating systems evaluated in this QOT&E are listed in the table below. 


Manufacturer 

Primer 

Topcoat 

Aircraft @ Station 

US Paint 

S9800-K13 

Awlgrip 

KC-135 @ Macdill AFB, 
Tampa Bay FI. 

Courtaulds 

513X423C/930K118/ 

530K015 

832G062/930G052 

UV Improved* 

KC-135 @ Hickham 

AFB, Oahu Ha. 

Deft 

Mil-C-23377GTICC 

02Y40 

Mil-C-85285B T1 

03GY321** 

Same Aircraft 

Pratt & Lambert 
Sherwin-Williams 

724-500/724-501 

E90G203/V93V230 

785-637/785-000/785-118 
F93 A26/V93V26/V93 V1 

KC-135 @ Hickham 

AFB, Oahu Ha. 


EEAE-154A/B 

EUBG167 Am 

, Same Aircraft 

* Courtaulds ] 

^as added UV absorbers to their previous version topcoat to give better 


performance. 

** In May 96 Deft reformulated their MIL-C-85285 topcoat to give better performance. 

The test coating systems are expected to provide increased performance over the 
TT-P-2756 in the areas of weatherability, adhesion to the substrate, cleanability, and 
protection against corrosion. 

1.2 OPERATIONAL ENVIRONMENT 

1.2.1 Threat Summary Not applicable for this project 

1.2.2 Operational Concept The coating systems are being tested as a drop-in 
replacement of TT-P-2756 for use on the outer moldlines of KC-135 aircraft. Therefore, 
part of this QOT&E is to check the compatibility with surface preparation materials and 
processes as well as spray equipment being utilized at the ALCs and field units. No major 
equipment changes are expected but, minor process changes could be realized 

To ensure the performance of the coating systems is realized, severely corrosive, 
high UV, marine environments were selected as operational test sites. Also, this QOT&E 
project requires the normal KC-135 operating environment for testing. Special ranges, 
test facilities, and equipment are not required. 

1.2.3 Maintenance Concept Normal touch-up and repair of the coating systems on the 
test aircraft by the field units will be the same procedure as for non-test aircraft, i.e. in 



















accordance with T.0.1-1-8, except appropriate test coating materials will be used. 
Adequate quantities of test coatings will be provided when the aircraft is delivered from 
the ALC and upon owning unit request. Evaluation forms will be provided to the selected 
POC. 

Some destructive testing will be performed by the engineering team when 
conducting a local assessment of the test coating systems. The engineering team will be 
responsible for repairing the destroyed coating system. The method for repair is as 
follows: feather the edges of the area under repair by hand sanding with 150 grit sand 
paper, apply a Mil-P-23377G T1 CC primer or a Mil-P-85582 T1 C2 primer usipg a 
SEMPEN applicator, allow the coating to cure 2 hours, apply a Mil-C-85285B Tl topcoat 
in color 36173 using a SEMPEN applicator. The SEMPEN applicator and materials in 
side are products of Courtaulds Aerospace. The materials in the SEMPENS are Mil Spec 
qualified and have been incorporated into T.0.1-1-8. 

1.2.4 Training Concept The coating system selected from this QOT&E project for 
use on the KC-135 fleet will undergo a battery of tests by CTIO. The tests are designed to 
characterize the use of the coating system under different temperatures, humidities, and 
spray equipment. CTIO will take the results of the tests and working with the coating 
system manufacturer create a users guide for that particular coating system. The users 
guide will define the operating window for which the coating system can be used. 
Suggestions and consequences for using the coating system outside of the window will 
also be incorporated in the users guide. The users guide can be used by painters at the 
ALCs and field units as a starting point for setting up their spray equipment based on 
their given situation. Any problems that can not be solved with the use of the users guide 
can be directed to CTIO. 

1.3 PROGRAM STRUCTURE At the point in time when a coating system(s) is 
selected for utilization on the KC-135 fleet, CTIO will work with GSA in setting up a 
vehicle for the procurement of the coating system(s). Performance data, characterizing the 
coating system(s), obtained from the HP ACS program will be used to create a Purchase 
Description or Specification with a qualified products list (QPL). Quality assurance 
testing of the material for successive batches will be tested by CTIO and stated in the 
Purchase Description or Specification. 

SECTION II QOT&E OUTLINE 
2.0 OBJECTIVE AND CRITICAL OPERATIONAL ISSUES 

The objective of this QOT&E is to conduct a flight test of NESHAP compliant 
coating systems with a Mil Spec coating system as a control and evaluate the performance 
characteristics of all coating systems per the COls mentioned. The best performing 
coating system will be utilized on the KC-135 fleet. 

The following COIs are derived from the Mission Need Statement, 
CAF/AMC/AETC/AFSOC/AFMC 812-97 (DRAFT). 


7 

Iff] 



Current Mil Spec coating systems(Mil-P-23377G CC, Mil-P-85285) provide 
adequate corrosion protection. Therefore, the test coating systems must provide equal or 
improved performance in the area of protection against corrosion compared to the current 
Mil-Spec coating system. 

COI-1: Do the test coating systems provide equal or improved protection against 
corrosion compared with the control coating system. 

The majority of the scuff sand and overcoat, and touch-up and repair activities 
performed at field units are a result of poor weathering and appearance characteristics of 
the Mil Spec coating systems. As a result, the test coating systems will have to show an 
improvement over the current Mil Spec coating system (Mil-P-23377G CC, Mil-P- 
85285). 

COI-2: Do the test coating systems provide improved performance in the area of 
apperance. 

COI-3: Do the test coating systems provide improved appearance characteristics 
over the control coating system. 

2.1 SCOPE AND TEST CONCEPT HQ AMC is the lead organization in 
identifying aircraft for this QOT«&E project. The three test aircraft identified are one 
AMC KC-135 tail number 64-14838 stationed at MacDill AFB and two ANG KC-135s, 
tail numbers 64-14832 and 59-1472, stationed at Hickam AFB. 

The AMC KC-135 will go through PDM at OC-ALC and will be coated with a 
test coating system from U.S. Paint (primer S9800/K8032; topcoat Awlgrip H.S. 
Polyurethane) on 12 May 97. 

The two ANG KC-135s will go through PDM at SM-ALC in the 
August/September 1997 timeframe. Tail number 64-14832 will be coated with a coating 
system from Courtaulds (primer 513X423C/930K118/530K015; topcoat 
832G062/930G052) on the righthand side and a coating system from Deft (primer 02Y40; 
topcoat 03GY321) utilized as the control on the lefthand side of the aircraft. Tail number 
59-1472 will be coated with a coating system from Spraylat (primer EEAE-154A; topcoat 
EUBG167 A/B) on the righthand side and the Pratt & Lambert (Sherwin-Williams) 
(primer E90G203A^93V230, topcoat F93A26A^93V26A^93V1) on the lefthand side of 
the aircraft. 

Deft was selected as the control because of its extensive use on other weapon 
systems. An Application Data Sheet will be supplied to the ALC applying the coating 
systems and shall be completed at the time the coating systems are applied. Appendix A 
is a copy of the Application Data Sheet form. 

Each aircraft will be evaluated after every wash cycle by the unit POC. Appendix 
B is a copy of the evaluation form that should be used by that field level person and sent 
to AMcA..GBEF, OC-ALC/LAPEP and CTIO upon completion. 

On six month intervals an engineering team will conduct a local assessment of the 
coating systems.in conjunction with local corrosion control and crew chief personnel. The 
engineering team will consist of engineers from the KC-135 SPD, corrosion control 
monitors of the participating MAJCOMs, and engineers from WL/MLSS-CTIO. 
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Appendix C is a copy of the evaluation form the engineering team will use to gather data 
to provide input to the Interim Test Event Report. 

A decision point has been established 18 months from when the last KC-135 
aircraft will be coated. At that point a decision between OC-ALC/LCR, OC-ALC/LAP, 
HQ AMC/LGM and HQ ANG/LG will be made as to the best performing coating but, the 
test coatings will be left on the aircraft a full PDM cycle for further evaluation. 

2.2 PLANNING CONSIDERATIONS AND LIMITATIONS 

2.2.1 Planning Considerations The ideal flight test procedure for coating systems is 
to apply the test coating system on one side of the test aircraft and apply the control 
coating system on the other side of the same test aircraft. The reasons for this paint 
scheme is stated in a letter issued March 1996 to all MAJCOM Corrosion Managers and 
authored by Gary Stevenson on behalf of WL/MLSS. 

Do to circumstances out of our control, aircraft tail number 64-14838 and possibly 
aircraft tail number 59-1472 will not receive this paint scheme. Steps are being taken in 
order to ensure meaningful data will be collected from the two test aircraft. 

Aircraft, tail number 64-14838 which will coated with the US Paint coating 
system will be stationed at MacDill AFB. 

Aircraft, tail number 59-1472 which will be coated with the Spraylat coating 
system on one side and the Pratt & Lambert (Sherwin-Williams) coating system on the 
other side will be stationed at Hickham AFB. The other test aircraft, tail number 64- 
14832 that has the Deft coating system on one side of the aircraft will be used as the 
control coating system for comparing data collected from aircraft tail number 59-1472. 
The variables associated with the work arounds will be noted in the reports. 

2.2.1.1 Aircraft Availability The test aircraft are regularly scheduled for routine depot 
maintenance and will be operating in a severely corrosive, high UV marine environment. 
It is desired that test aircraft shall not be retired or transferred to another environment for 
the period of testing (a full PDM cycle). 

2.2.1.2 Operational Support The respective MAJCOMs shall brief their operational field 
units about the QOT«&E plan and their expected duties. The operational field units shall 
complete the evaluation forms provided, use the appropriate test coatings supplied for 
touch-up and repair when needed, and give the same attention to the test aircraft as would 
be given to any normal operating aircraft. No more, no less. A complete scuff sand and 
overcoat shall not be performed on the test aircraft without approvtd from the appropriate 
MAJCOM representative. 

2.2.1.3 Equipment, Materials, and Processes All aspects in applying the test 

coatings shall be in accordance with T.O. 1-1-8 and T.O. 1-1-691. 


2.2.2 Estimated Cost All coating systems will be purchased by AFMC TTO/TTP 

through WiyMLSS and delivered to the appropriate ALC. One gallon kit of the coating 
systems will accompany the respective test aircraft for touch-up and repair purposes. The 
ALCs will absorb any additional costs involved with the application of the test and 
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control coatings. In the unlikely event that catastrophic failure should occur, the 
appropriate MAJCOM will provide funding for the removal of test materials and the 
refinishing of the aircraft. Each organization participating in the evaluation of the coating 
systems is responsible for their TDY funding to the test site. Costs associated with test 
plan development, hiterim and final reports, and their distribution will be absorbed by 
W17MLSS-CTIO. 

2.3 QOT&E SCHEDULE AND READINESS REQUIREMENTS 
Ref. page 11 


10 



SCHEDULE GOES HERE 



LARGE AIRCRAFT COATING SYSTEM 

ZHTV98WL23 - ZHTV99CT88 
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SECTION m METHODOLOGY 


3.0 GENERAL 

3.0.1 COI and MOE/MOP Matrix Ref. page 12-13 

3.1 COI-1: Do the test coating systems provide equal or improved protection against 
corrosion compared with the control coating system? 

3.1.1 Scope In order to ensure the test coating systems show corrosion protection 
characteristics, the test coating systems shall be flight tested on test aircraft stationed in a 
severely corrosive, high UV marine environment for a minimum of 20 months. The test 
coating systems shall show equal or improved performance as compared to the Mil Spec 
qualified Deft coating system in order to pass this COI. The Deft coating system will be 
used as the control coating system. 

3.1.2 Measures of Effectiveness/Performance and Evaluation Criteria 

3.1.2.1 MOE 1-1 The corrosion protection of the test coating system shall be equal 
to or show an improvement over the currently used coating systems 

3.1.2.1.1 MOP 1-1-1 Upon visual inspection, the test coated skins shstll show no more 
exfoliation corrosion around fastener countersinks and panel edges than on the control 
coated skins. 

3.1.2.1.2 MOP 1-1-2 Upon visual inspection, the test coated skins shall show no more 
filliform corrosion than on the control side for all interfaces. 

3.1.2.2 MOE 1-2 The degree of compatibility (adhesion) of primer with the substrate 
and topcoat with the primer. 

3.1.2.2.1 MOP 1-2-1 Upon visual inspection, the degree of adhesion on the test side 
shall be equal to or an improvement to the control side for all interfaces. 

3.1.2.2.2 MOP 1-2-2 Using the Modified Adhesion testing per ASTM 5179, the test and 
control coating systems shall measure a minimum of 1000 psi. This test shall be 
performed on two areas of the test aircraft per coating system. The first area is the upper 
section of the fuselage just past the wing root. The second area is the lower section of the 
fuselage just past the wing root. This is a destructive test method for the coating system in 
the localized area. Repair of the coating system is referenced in section 1.2.3 Maintenance 
Concept, second paragraph. 

3.1.23 MOE 1-3 The integrity of the test coating system on and around upper and 
lower wing skin fasteners shall be equal or show improvement over the currently used 
coating system. 
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3.1.2.3.1 MOP 1 -3-1 Upon visual inspection and using the evaluation criteria stated, the 
test coating system shall score an equal or higher value than the control coating system 
based on the criteria below. 

No evidense of cracking or adhesion loss _ 4 

Cracked circumferential in counter sink 3 

Cracked and 1/4 moon adhesion loss around counter sink and fastener 2 

Cracked and 1/2 moon adhesion loss around counter sink and fastener 1 

Cracked and full moon adhesion loss around counter sink and fastener 0 

3.2 COI-2: Do the test coating systems provide improved performance in the area of 
visible detection? 

3.2.1 Scope Per Mil-C-85285B the specular gloss of camouflage topcoats at 60 degrees 
angle of incidence shall have a reading of 5 or less. Mil-C-85285B topcoats have not been 
able to maintain the 5 or less reading over time and after many wash cycles. The test 
coating systems shall show improved performance in maintaining camouflage gloss 
measured at 60 degrees and 85 degrees over the control coating system in order to pass 
this COL 

3.2.2 Measures of Effectiveness/Performance and Evaluation Criteria 

3.2.2.1 MOE 2-1 The gloss stability of the test coating system shall be an 
improvement over the currently used coating systems. 

3.2.2.1.1 MOP 2-1-1 Use of a portable gloss meter of 60 degree geometry in accordance 
with ASTM D523 shall show less change in gloss on the test side as compared to the 
control side. 

At the time when the test and control coating systems have been applied, a gloss 
reading shall be recorded for each coating system. On 6 month intervals, the gloss reading 
shall be recorded for each coating system. The delta of the test coating system shall be 
less than the delta of the control coating system in order to pass. 

3.2.2.1.2 MOP 2-1-2 Use of a portable gloss meter of 85 degree geometry in accordance 
with ASTM D523 shall show less change in gloss on the test side as compared to the 
control side. 

At the time when the test and control coating systems have been applied, a gloss 
reading shall be recorded for each coating system. On 6 month intervals, the gloss reading 
shall be recorded for each coating system. The delta of the test coating system shall be 
less than the delta of the control coating system in order to pass. 

3.2.2.1.3 MOP 2-1-3 Paint chips from the test and control coating systems shall be 
collected and analyzed in the laboratory to determine physical and chemical property 
changes. 

3.2.2.2 MOE 2-2 The cleanability of the test coating systems shall be an 
improvement over the currently used coating systems. 
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3.2.2.2.1 MOP 2-2-1 Use of a 45 degree/0 degree reflectometer in accordance with 
ASTM D523 shall show an increase of at least 5 percentage points over the control side. 

3.2.2.2.2 MOP 2-2-2 Same as MOP 2-1-1 

3.2.2.2.3 MOP 2-2-3 Same as MOP 2-1-2 

3.2.2.2.4 MOP 2-2-4 Same as MOP 2-1-3 

3.2.23 MOE 2-3 The fluid resistance stability of the test coating system shall be an 
improvement over the currently used coating systems. 

3.2.2.3.1 MOP 2-3-1 Using the pencil hardness technique in accordance with FTMS- 
141, the change in hardness of the test coating shall be less than the change in hardness 
on the control coating. 

3.2.2.3.2 MOP 2-3-3 Same as MOP 1-2-1 

3.2.2.3.3 MOP 2-3-4 Same as MOP 2-1-3 

3.3 COI-3: Do the test coating systems provide improved appearance characteristics 
over the control coating system? 

3.3.1 Scope Appearance characteristics is comprised of cleanability of the coating 
system, color and gloss stability of the coating system over time and after touch-up and 
repair, and lastly fluid resistance of the coating system. The test coating systems shall 
show improved performance in these areas over the control coating system in order to 
pass this COL 

3.3.2 Measures of Effectiveness/Performance and Evaluation Criteria 

3.3.2.1 MOE 3-1 The cleanability of the test coating systems shall be an 
improvement over the currently used coating systems. 

3.3.2.1.1 MOP 3-1-1 Same as MOP 2-2-1 

3.3.2.1.2 MOP 3-1-2 Same as MOP 2-1-1 

3.3.2.1.3 MOP 3-1-3 Same as MOP 2-1-2 

3.3.2.1.4 MOP 3-1-4 Same as MOP 2-1-3 

3.3.2.2 MOE 3-2 The color stability of the test coating systems shall be an 
improvement oyer the currently used coating systems. 

3.3.2.2.1 MOP 3-2-1 Same as MOP 2-3-3 
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3.3.2.2.2 MOP 3-2-2 Use of a black velvet cloth in accordance with ASTM ??? shall not 
show evidence of chalking. 

3.3.2.2.3 MOP 3-2-3 Same as MOP 2-1-3 

33.2.3 MOE 3-3 The gloss stability of the test coating systems shall be an 
improvement over the currently used coating systems. 

3.3.2.3.1 MOP 3-3-1 Same as MOP 2-1-1 

3.3.2.3.2 MOP 3-3-2 Same as MOP 2-1-2 

3.3.2.3.3 MOP 3-3-3 Same as MOP 2-1-3 

3.3.2.4 MOE 3-4 The fluid resistance stability of the test coating systems shall be an 
improvement over the currently used coating systems. 

3.3.2.4.1 MOP 3-4-1 Same as MOP 2-3-1 

3.3.2.4.2 MOP 3-4-2 Same as MOP 1-2-1 

3.3.2.4.3 MOP 3-4-3 Same as MOP 2-3-3 

3.3.2.4.4 MOP 3-4-4 Same as MOP 2-1-3 

3.3.2.5 MOE 3-5 The touch-up/repaired area shall show an improvement relative to 
color and gloss over the currently used coating systems. 

3.3.2.5.1 MOP 3-5-1 Same as MOP 2-3-3 

3.3.2.5.2 MOP 3-5-2 Same as MOP 2-1-1 

3.3.2.5.3 MOP 3-5-3 Same as MOP 2-1-2 

3.3.2.5.4 MOP 3-5-4 Same as MOP 2-1-3 

SECTION rv ADMINISTRATION 
4.0 TEST MANAGEMENT 

4.1 TASKING 

Coatings Technology Integration Office (CTIO) shall: 

1. ) Develop a Test Plan for conduct of QOT&E 

2. ) Fund and coordinate delivery of test coating systems to ALCs 



3. ) Lead the engineering team in peribrming tests and collecting data on the test 
aircraft on the six month technical evaluation of the test coating systems. 

4. ) Draft and coordinate the Interim Test Reports 30 days after the six month 
technical evaluations. 

OC/ALC shall: 

1. ) Appoint a Test Manager/Director (Donna Ballard, OC/ALC/LAPEP, 
(405)736-5986) 

2. ) Apply US Paint test coating system on KC-135 aircraft, tail number 64-14838 

3. ) Coordinate with SM-ALC the application of remaining test coating systems on 
KC-135 aircraft, tail numbers 64-14832 and 59-1472. 

SM/ALC shall: 

1. ) Apply Deft control coating system and Courtaulds test coating system on KC- 
135 aircraft, tail number 64-14832. 

2. ) Apply Pratt & Lambert (Sherwin-Williams) test coating system and Spraylat 
test coating system on KC-135 aircraft, tail number 59-1472 

HQ AMC/LGBEF shall: 

1. ) Coordinate use of one KC-135 aircraft, tail number 64-14838 

2. ) Coordinate with HQ ANG/LGMM the providing of two KC-135 aircraft, tail 
numbers 64-14832 and 59-1472 

3. ) Coordinate with the field unit at MacDill AFB on responsibilities 

4. ) Coordinate with the field unit at Hickam AFB on responsibilities 

HQ ANG/LGMM shall: 

1.) Provide two KC-135 aircraft, tail numbers 64-14832 and 59-1472 

6‘^ MXS/LGMF, MacDill AFB shall: 

1. ) Complete “Post Wash Evaluation Form” and send to CTIO. 

2. ) Coordinate with local bio environmental engineering office for the use of the 

test coating systems. 

POC: Jerry Chaplin 
b'** MXS/LGMF 
7607 Hanger Loop Drive 
MacDill AFB, FL. 33621 
DSN 968-7436 

154 MXS/LGMF, Hickham AFB shall: 

1. ) Complete “Post Wash Evaluation From” and send to CTIO. 

2. ) Coordinate with local bio environmental engineering office for the use of the 

test coating systems. 

POC: Gary Cera 
MSG/E-7 
154 MXS/LGMF 
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360 Harbor Drive, Bldg. 1055 
Hickham AFB, Hi. 96853-5517 
DSN 

4.2 TRAINING REQUIREMENTS. 

Coating system manufacturers will be present to monitor the application process and 
instruct maintenance personnel on the application procedures. 

4.3 SAFETY and ENVIRONMENTAL IMPACT 

All equipment and coating systems used in this test plan meet 1998 NESHAP 
requirements. 

Material Safety Data Sheet (MSDS) for the test and control coating systems will be 
provided along with the materials to the using organizations. 

4.4 SECURITY All aspects of this QOT&E project is UNCLASSIFIED; however, 
technical papers and reports generated from this project will comply with distribution 
statement B stated in AH 61-204. 

SECTION V REPORTING 


5.0 REPORTS 

5.0.1 Inspection Sheets: Post Wash Evaluation Sheets will be accomplished by MacDill 
AFB and Hickam AFB after each wash cycle and sent to the HQ AMC/LGBEF, OC- 
ALC/LAPEP, and CTIO. 

5.0.2 Interim Test Event Report: Interim Test Event Report will be issued by CTIO 30 
days after each technical evaluation. A technical evaluation will be performed by the 
technical engineering team on 6 month cycles starting from when the last test aircraft is 
coated. 

5.0.3 Final Test Report: Final Test Report will be issued by CTIO 60 days after the 
completion of the project. 

5.1 BRIEFINGS 

Status briefings will be given to the CTSC on a quarterly basis by the CTIO. 
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AEROSPACE COATING SERVICE TEST 

APPLICATION DATA SHEET 


Location: _Date:___ 

Personnel: _Phone Number:_ 

Type Aircraft:_^Tail Number:_ 

Depaint Method Used: (Include Manu. and Product ID of Chemicals, Dwell Times, etc.) 



Describe pre-treatment steps of aircraft after depaint and prior to prime:(Include Manu. 
and Product ID of Chemicals, Mix Ratios, Dwell Times, etc.) 



Describe problems experienced with pre-treatment, if any: 
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AEROSPACE COATING SERVICE TEST 

APPLICATION DATA SHEET 

Primer 

Manufacturer Name/Product Number:_ 

Batch Number:_ 

Was Primer Allowed to Achieve Spray Booth Temp Prior to Mixing: YES NO 

Mixing Time:_(min) Viscosity:__ 

Time After Mixing before Spraying Begins:_(min) 

How Long to Spray this Batch:_(min) 

T emperature:_^Humidity:_ 

Other Comments:_ 


Topcoat 

Manufacturer Name/Product Number:__ 

Batch Number:_ 

Was Topcoat Allowed to Achieve Spray Booth Temp Prior to Mixing: YES NO 

Mixing Time:_(min) Viscosity:_ 

Time After Mixing before Spraying Begins:_(min) 

How Long to Spray this Batch;_(min) 

Temperature:_^Humidity:_ 


Other Comments: 




AEROSPACE COATING SERVICE TEST 

APPLICATION DATA SHEET 


Painting Equipment 

Type Paint Guns (HVLP, Electrostatic, etc.): 

Manufacturer/Model of Paint Guns: 

Number of Tip and Aircap: 

Size/Type Paint Gun Heads: 

Inside Dimensions of Hoses: Air 

Fluid 

Hose Length: Air Huid: 

Pressure Pots YES NO Plural Mix 

YES NO 

Auto Stirring in Cups/Pots YES NO 

i 

Shop Air Pressure: (PSD 

(CFM) 

Air Pressure (at Gun): 

Nozzle: 

Water/Oil Separator Installed: YES 

NO □ 

! 




22 








AEROSPACE COATING SERVICE TEST 


CURE TIMES DATA SHEET 

Primer 

Tack-free Time 


Hours 

Cure Time Before Overcoating: 


Hours 

During Cure - Temperature 

Humiditv 


Drv Film Thickness: 


Mils 

Aonearance of Primer: 

Topcoat 

Tack-free Time: 


Hours 

Cure Time Before Flight: 


Hours 

During Cure - Temperature 

Humiditv 


Wet Tape Test: 

Drv Film Thickness: 


Mils 

Appearance of Topcoat: 
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AEROSPACE COATING SERVICE TEST 

_ POST WASH INSPECTION SHEET 


" '• ■ : General Information n . - 


Aircraft Type 


Tail No. 


Today’s Date 


Inspector 


Parked in: Hanger (J or on Flight Line Q 


Painted by 


Surface Preparation 


-ine I_I I Total Flight Hours 


•: Cdatinglnfonnafion , 


Location 



Primer 

Manufacturer 

Topcoat 

Manufacturer 


Batch No. 


Batch No. 



osure Gonditions this Reporting Period 


<50® F. □ 


>80® F. 


50®-80“F. 


Avg. Ground Humidity 

1 > 80% RH 

□ 

1 50 % - 80% RH 

[m 

<50% RH 

Avg. Ground Light 


mimaammi 

Mixed 

Q 


Chemical Type 


.■■^•viChemicaljExndsure. 


Coating Comments 
Degradation 
Observed 


Yes No Yes No 


Hydraulic 


Fuel 


De-Icing Fluid 


Engine Oil 


Area Washed 


Exterior 



Aircraft^.Wash- .-'r' ^ 

Date Wash Chem. - Mil Spec, Type, Mfg., Product No., Name, Mix 
Ratio 


Hot Water Used: Yes Q No n 


Other (Exhaust Tracks, APU Track, Gun 
Port, etc) 



































AEROSPACE COATING SERVICE TEST 

POST WASH INSPECTION SHEET 


Area Touched-Up I Date 


Wing, Upper Surface 


Wing, Lower Surface 


Wing, Leading Edge 


Fuselage, Top 


Fuselage, Sides 


Fuselage, Bottom 


Empennage 


Stabs, Vertical 


Slabs, Horizontal 


Primer: Mil Spec /Mfg. 
Topcoat: Mil Spec /Mfg. 


Application Reason for Repair 
Method 




Wing, Right, Upper Surface 


Wing, Right, Lower Surface 


Wing, Right, Leading Edge 


Wing, Left, Upper Surface 


Wing, Left, Lower Surface 


Wing, Left, Leading Edge 


Fuselage, Right, Upper Surface 


yisu^lUisnectiQn 


Defect 


LJNone 

□b 

□o 



riNone riChip flStain MPeel 
r~lBlister DChallc FlSoften 
mother : 


|_]None [jChip [_JStain I iPeel 
riBlister I IChalk I ISoften 
mother_ 


MNone OChip LjStain LJPeel 
r~lBlister mChalk FlSoften 
mother_ 


mNone mChip mstain mPeel 
I [Blister mChalk I ISoften 
mother_ 


mAir Flow mimpact 
mUnknown:: 


mpluid '' ■; ■ ' 
mAirPlow mimpact 
mUnkriowp 


mpluid___ 

mAir Flow mimpact 
mUnknown 


mpluid_ 

mAir Flow mimpact 
mUnknown 







as of 20 May 97 
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AEROSPACE COATING SERVICE TEST 

POST WASH INSPECTION SHEET 


Fuselage, Right, Lower Surface 


Fuselage, Left, Upper Surface 


Fuselage, L^ft, Lower Surface 


Empennage 


Stabilizer, Vertical, Right Side 


Stabilizer, Vertical, Left Side 


Stabilizer, Right Horizontal, 
Upper Surface 


Stabilizer, Right Horizontal, 
Lower Surface 


Stabilizer, Left Horizontal, 
Upper Surface 


Stabilizer, Left Horizontal, 
Lower Surface 


#1 Engine Cowling/Intake 


#2 Engine Cowling/Intake 


#3 Engine Cowling/Intake 


#4 Engine Cowling/Intake 


r~lNone MChip nStain flPeel 
r~]Blister OChalk PlSoften ^ 
mothe r __ 



mAir Flow Qimpact 
mUnknown 


mAir I3ow mimpact 
mUriknown 


LJNone Qchip [jStain QPeel 
ms lis ter QChalk mSoften 
m othe r •' /- 'r- ■ . 


UN 

□B1 

□o 


mNone LJChip LJStain I jPeel 
Ufilister mchalk USoften 
mother_ 




■ 


LjNone CjChip Qstain riPeel 
mBlister mChaUc USoften. 
mothe r - _. 


□n 

□b 

□g 


UN 

□b 

□o_ _ 

ONone r iChip I iStain I IPeel 
mBlister mChalk I ISoften 
mother 

mNone □chip mStain DPeel 
mBlister mChalk mSoften 
mother 

mNone mChip OStain mPeel 
□Blister mChalk mSoften 
□other_ 


□None mChip ^Stain mPeel 
□Blister mChalk mSoften 
□other__ 


□Fluid_ 

□Air Flow mimpact 
□Unknown 


□Fluid_ 

□Air Flow mimpact 
I [Unknown 





□Fluid 

□Air Flow mimpact 
□unknown 


□Fluid_ 

□Air Row mimpact 
I [Unknown 


□Fluid_ 

□Air Flow I [impact 
□unknown 


□Fluid_ 

□Air Row mimpact 
I [Unknown 
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AEROSPACE COATING SERVICE TEST 

POST WASH INSPECTION SHEET 





AEROSPACE COATING SERVICE TEST 

TECHNICAL EVALUATION TEAM INSPECTION SHEET 


General Information ; 


Today’s Date 


Inspector 


Title of Inspector 


Date of Last Inspection 




Painted b 


Surface Preparation 


Serial No. 


No. of Flight Hours 


; Coating Information 


Location 


Primer 

Manufacturer 

Topcoat 

Manufacturer 


Avg. Ground Temp. 

>80“?. 

nzz 

50"-80“F. □ 

Avg, Ground Humidity 

1 > 80% RH 


1 50 % - 80% RH 

□ 1 

Avg. Ground Light 

Outside n 

Hanger □ 


Batch No. 


Batch No. 


<50"F. 


<50% RH □ 


Mixed LJ 


Visual Inspection 


Area/Tests 


Wing, Right - Upper Surface 


Location / Substrate 


Defect 


Erosion 


Size (sq. in.) 


Wing, Right - Lower Surface 


































AEROSPACE COATING SERVICE TEST 

TECHNICAL EVALUATION TEAM INSPECTION SHEET 



2 


2 

































AEROSPACE COATING SERVICE TEST 

TECHNICAL EVALUATION TEAM INSPECTION SHEET 

































AEROSPACE COATING SERVICE TEST 

TECHNICAL EVALUATION TEAM INSPECTION SHEET 






























AEROSPACE COATING SERVICE TEST 

TECHNICAL EVALUATION TEAM INSPECTION SHEET 


Location / Substrate 


Defect 


Size (sq. in.) 


Stabilizer* Vertical Right Side 


Stabilizer, Vertical, Left Side 


Stabilizer, Horizontal, Right 
Top Surface 


Stabilizer, Horizontal, Right 
Bottom Surface 




Blisterin 


Peelin 


Chaikin 


Stains 


Corrosion 





Erosion 


Chiopin 


Blisterin 


Peelin 


Chaikin 


Stains 


Corrosion 


Other(Specif 



Peelin 


Chaikin 


Stains 


Corrosion 


Other(Specify) 



Erosion 


Chiooin 


Blisterin 


Peelin 


Chaikin 


Stains 


Corrosion 


5 


5 



















































AEROSPACE COATING SERVICE TEST 

TECHNICAL EVALUATION TEAM INSPECTION SHEET 
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AEROSPACE COATING SERVICE TEST 

POST WASH INSPECTION SHEET 


' , > , , General Information ^ 


Today’s Date Aircraft Type 


Inspector Tail No. 


Parked in: Hanger [_] or on Flight Line Q Total Flight Hours 


Painted by 


Surface Preparation 


Primer 


Topcoat 


' Coating Infomiation 


Location 


Manufacturer 


Manufacturer 



Batch No. 


Batch No. 


ctiiiiHBiHinm 


i^xposure Conditions this Reporting Period 


>80® F. 


Ave. Ground Humidit 


Avg. Ground Light 


Outside 


rr 

50 % - 80% RH 

m 

<50% RH 

] 

1 Hanger O 

Mixed n 


Chemical Type 


Yes No 


. Chemic^iExpiostife 


Coating Comments 
Degradation 
Observed 


Yes No 


Hydraulic 


Fuel 


De-Icing Fluid 


Engine Oil 


Area Washed 


Exterior 

Hot Water Used: Yes [U No FI 


Other (Exhaust Tracks, APU Track, Gun 
Port, etc) 





Date Wash Chem. - Mil Spec, Type, Mfg., Product No., Name, Mix 
Ratio 
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AEROSPACE COATING SERVICE TEST 

POST WASH INSPECTION SHEET 


Area Touched-Up Date 


Wing, Upper Surface 


Wing, Lower Surface 


Wing, Leading Edge 


Fuselage, Top 


Fuselage, Sides 


Fuselage, Bottom 


Empennage 


Slabs, Vertical 


Stabs, Horizontal 




Primer: Mil Spec /Mfg. Application Reason for Repair 

Topcoat: Mil Spec /Mfg. Method 




Wing, Right, Upper Surface 


Wing, Right, Lower Surface 


Wing, Right, Leading Edge 


Wing, Left, Upper Surface 


Wing, Left, Lower Surface 


Wing, Left, Leading Edge 


Fuselage, Right, Upper Sufface 


'Visilial Insipectipii; 


Defect 




IlFluid ^ 

QAirMow nimpact 
l~]Unknown ■ 


npluid • , : . ; : 

nAir Flow : rilmpaet 
riUnknown i :, ' 


LJNone LJChip [jStain llPeel 
I iBlister OChalk I ISoften 
I lOther_ 


I iNone LJChip QStain I IPeel 
riBlister riChalk I ISoften 
□other_ 



IlFluid_ 

□Air Flow □impact 
□unknown 


□Fluid__ 

□Air Flow nimpact 
□unknown 


□Fluid_ 

□Air Flow nimpact 
□Unknown 


□Fluid '' ■ ■ ' ■ ^ • 

□Air Flow. □impact: 
□Unknown 
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AEROSPACE COATING SERVICE TEST 

POST WASH INSPECTION SHEET 


Fuselage, Right, Lower Surface 


Fuselage, Left, Upper Surface 


Fuselage, Left, Lower Surface 


Empennage 


Stabilizer, Vertical, Right Side 


Stabilizer, Vertical, Left Side 


Stabilizer, Right Horizontal, 
Upper Surface , 


Stabilizer, Right Horizontal, 
Lower Surface 


Stabilizer, Left Horizontal,, 
Upper Surface 


Stabilizer, Left Horizontal, 
Lower Surface 


#1 Engine Cowling/Intake 


#2 Engine Cowling/Intake 


#3 Engine Cowling/Intake 


#4 Engine Cowling/Intake 


riNone riChip QStain LJPeel 
QBlister FlChalk riSoften 

riOthe r 



riNone riChip FlStain OPeel 
[^Blister QChalk riSoften :• 
nOthe r- ... 


flNone IlChip [yStain MPeel 
, r i Blistef f~ | Chalk riSoften 


I iNone LJChip LJStain I IPeel 
Db lister OChalk flSoften 
dHOther_ 


LJNone [jChip LJStain I jPeel 
QBlister QChalk FlSoften 
I lOther_ 


r~lNone QChip QStain QPeel 
I IB lister I IChalk FlSoften 
nOther_ 


I [None QChip I IStain I IPeel 
Qb lister QChalk I ISoften 
□other_ 


□Fluid ' - . . 

□Air Flow □irnpact 
□unknown 


Fluid 

□Air Flow : □impact 
□Unknown 


□Air Flow □impact 
□Unknown 




□Fluid_ 

□Air Flow □impact 
I [Unknown 


□Fluid_ 

□Air Flow □impact 
□unknown 


□Fluid 

□Air Flow □impact 
□unknown 


□Fluid 

□Air Flow □impact 
□Unknown 


Fluid 


□Air Flow : □impact 
□unknown ’ 



I [Fluid_ 

□Air Flow □impact 
I [Unknown 


□Fluid_ 

□Air Flow □impact 
□Unknown 
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AEROSPACE COATING SERVICE TEST 

POST WASH INSPECTION SHEET 

Overall Comments ' - : ~ - . - 




